Middle school students (N = 1435) were assessed 18 months after the Wenchuan earthquake using measures of trauma exposure, fear, resilience, and depression, to examine the effects of fear and resilience on the relationship between trauma exposure and depression. Fear mediated the relationship between trauma exposure and depression, whereas resilience moderated the relationship between fear and depression. These findings suggest that trauma exposure has a direct positive impact on depression, but also indirectly affects depression through fear. Moreover, fear positively predicted depression under conditions of low resilience, whereas this effect was not significant when resilience was high. These results are discussed in terms of their implications for adolescents after trauma.
INTRODUCTION
Many negative psychological reactions can occur after trauma experience (e.g., Armour et al., 2014; Spinhoven et al., 2014) , with depression and post-traumatic stress disorders (PTSD) representing two common and critically important negative psychological outcomes (e.g., Lai et al., 2013; Kukihara et al., 2014) . Depression and PTSD can co-occur in traumatized individuals (e.g., Elhai et al., 2008; Rytwinski et al., 2013) . Nevertheless, a growing number of studies indicate that depression is more prevalent and endurable in traumatized populations with compared with PTSD (e.g., Ying et al., 2013; Cao et al., 2015) , and depression may be an important risk factor for PTSD (e.g., Merriman et al., 2007; Ying et al., 2012) . The present study therefore focused on depression as a key outcome post-trauma.
Depression refers to a set of negative emotional states (e.g., Klerman, 1977) , which have been documented in various populations following different traumatic events (e.g., Otto et al., 2006; Leserman, 2008; Roth et al., 2008) . In particular, depression among adolescents after earthquakes has attracted growing interest (e.g., Giannopoulou et al., 2006; Goenjian et al., 2011) , because of the observed susceptibility of adolescents to trauma following natural disasters (e.g., Margolin et al., 2010) . Prevalence rates for depression have ranged from 13.6 to 51.3% in adolescents exposed to earthquakes (e.g., Kolaitis et al., 2003; Fan et al., 2011; Qu et al., 2012; Ying et al., 2014) . The aim of this study was to examine possible predictors and underlying mechanisms for post-earthquake depression.
A predisposing factor for depression following trauma might be the degree of traumatic exposure, according to the work of Freedy et al. (1992) , who found that depressive symptoms were related to objective elements of individual trauma experience such as witnessing the disaster, death/injuries of family members, and damage to one's home (e.g., Goenjian et al., 2009; Ying et al., 2014) . In particular, a link had been shown between trauma exposure and depression, such that individuals who experience adverse life events are more than twice as likely to exhibit depression compared with those with no trauma history (e.g., Roberts et al., 2009) . Here, the shattered world assumption has been proposed as a possible explanation (JanoffBulman, 2010) , suggesting that traumatic experiences can challenge people's stable basic perceptions of personal worth, trust in others, and justice or predictability in the world. This can lead to negative attitudes about self, others, and the world, and in turn result in negative outcomes such as depression.
Additionally, Janoff-Bulman (2010) also emphasized that once these assumptions are severely challenged by traumatic events, they become unstable. Subsequently, trauma survivors can lose a sense of perceived control or predictability in the world. This would lead survivors to experience more fear (Mikkelsen and Einarsen, 2002; Janoff-Bulman, 2010) , which refers to a feeling state in which traumatized individuals was afraid to traumatic clues, and worry about some terrible things happening to them again. This state may limit individuals' cognitive range (e.g., Forbes et al., 2008; Farnsworth and Sewell, 2011) and make it more difficult for people to redirect their attention from negative outcomes and effects of traumatic events. This fixation may increase depression severity. For example, some studies have shown that fear is the most important predictor of depression severity for traumatized individuals (e.g., Başoglu et al., 2004; Ying et al., 2014) . It is therefore likely that traumatic exposure may have an indirect effect on depression via fear.
Although effects of traumatic exposure on depression have been identified (e.g., Goenjian et al., 2009; Ying et al., 2014) , recent studies have showed that not all individuals exposed to a trauma will go on to develop adverse psychological outcomes (e.g., Lilly et al., 2010; Nygaard and Heir, 2012) . For example, Fan et al. (2015) found that 65.3% adolescent survivors may show no adverse psychological outcomes. One study found that 72.5% of adolescent survivors showed no depression after the Wenchuan earthquake (Ye et al., 2014) . As such, considerable attention is now paid to individual resilience following trauma (e.g., Bonanno et al., 2011) . Here, resilience refers to a constellation of characteristics that enable individuals to adapt to the circumstances they encounter, such as optimism, hardiness, good self-esteem, and social problem solving skills (e.g., Connor and Davidson, 2003) .
Resilience and the roles it plays have been investigated in the context of trauma. Such studies have found, for instance, that resilient trauma survivors show characteristics such as hardness, self-enhancement, and optimism (e.g., Bonanno, 2008) . These resilient characteristics could work to increase traumatic survivors' self-esteem and self-enhancement (e.g., Paulhus, 1998) , and help survivors develop the belief that one can influence one's surroundings and the outcome of events and that one can learn and grow from both positive and negative life experiences (e.g., Florian et al., 1995) , which in turn may help traumatic survivors cope successfully and find meaningful purpose in life after trauma. Resilient trauma survivors have fewer adverse psychological outcomes such as depression, as compared to less resilient counterparts (e.g., Bonanno, 2008) .
A growing body of evidence also suggests that resilience exerts a buffering role in the relationship between traumatic experiences and adverse psychological outcomes after trauma (e.g., Kobasa et al., 1982; Pinquart, 2009) . Resilient traumatic survivors have a positive outlook on their surroundings, can make positive reappraisals of trauma related cues, and considered the trauma as less threatening (e.g., Florian et al., 1995) . Resilience may intervene between the experience of a trauma event and survivors' return to optimism in the face of trauma (e.g., Bonanno et al., 2007) , which could work to reduce traumarelated depression (e.g., Andreescu et al., 2007; Sharpley et al., 2014) .
Additionally, resilience also can buffer the effect of fear on various post-traumatic outcomes. The work of Block and Kremen (1996) suggested that highly resilient people are characterized by their ability to exert appropriate and dynamic self-regulation, which could help traumatic survivors to regulate themselves in the face of negative emotion (e.g., Waugh et al., 2008) , and decrease the effect of fear on negative outcomes after trauma. On the other hand, less resilient people tend to rigidly under or over self-regulate, which could lead to persistence of post-traumatic symptoms (e.g., Waugh et al., 2008) .
Fear could play a mediating role in the relationship between traumatic exposure and depression, whereas resilience could play a moderating role. However, this proposal of direct and indirect effects has yet to be formally evaluated. The present study begins to fill this gap in the literature. Specifically, it was hypothesized that fear would mediate the relationship between traumatic exposure and depression, and that resilience would moderate the relationships between traumatic exposure and depression as well as fear and depression (Figure 1) .
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MATERIALS AND METHODS

Participants
The sample consisted of 1435 adolescent survivors of the Wenchuan earthquake. The mean age of participants at the time of measurement was 14.44 (SD = 1.65) years, and the age range was 11.0-19.0 years. Of the 1435 participants, 476 were from senior middle schools and 959 from junior middle schools; 786 were female and 640 were male, and nine did not report gender.
Procedure
Eighteen months after the earthquake, we focused on Wenchuan and Maoxian counties in Sichuan province, which were most severely affected. We informed local education authorities about the aims and methods of investigation for this study, and indicated that we could provide psychological services if and when they were required. With the help of the local education authorities, we selected middle schools in Wenchuan and Maoxian counties. We then randomly selected several classes with the approval of these schools. All students in selected classrooms were attending school on the assessment date.
This study was approved by the Research Ethics Committee of Beijing Normal University and was conducted with the permission of the principals of the participating schools. Everyone in the selected classes who attended school on the date of the survey was recruited to participate. There were no exclusion criteria. Compensation was not provided. The purpose of the study and the voluntary nature of the students' participation were highlighted before the survey, and written informed consent was obtained from school principals and classroom teachers. In China, research projects that are approved by local education authorities and the school administrators, and that are deemed to provide a service to the students, do not require parental consent. Assessments were conducted under the supervision of trained individuals with Master's degrees in psychology. Participants were initially asked to provide demographic information, including sex and age, and then completed measures that assessed traumatic exposure, fear, resilience, and other post-traumatic outcomes. After the questionnaire packets were completed, participants were told that school psychologists or teachers were available to provide psychological/counseling services if needed.
Measures
Trauma Exposure
The trauma exposure questionnaire developed by Wu et al. (2013) was adopted to measure the severity of adolescent survivors' traumatic experiences. This questionnaire consists of 18 items and asks participants to indicate whether they have directly seen or indirectly heard about the death, injury, or entrapment of parents, friends, teachers, or others. Each of the items is rated on a 3-point scale, where 2 represents "saw myself, " 1 represents "heard about through others, " and 0 represents "did not experience the situation above." In this study, the internal reliability of the questionnaire was good (α = 0.90).
Fear
Fear was measured using the subjective fear questionnaire , which consists of items assessing fear or worry about the death of parents, friends, teachers, or others. Each of the eight items (e.g., I fear that my parents will die in the earthquake) is scored dichotomously with 0 = no and 1 = yes. In this study, the internal reliability of the questionnaire was again good (α = 0.89).
Resilience
Resilience was assessed using the Chinese version (Yu and Zhang, 2007) of the CD-RISC (Connor and Davidson, 2003) , a 25-item instrument that assesses the ability to cope with stress and adversity. The items are rated on a 5-point Likert scale ranging from 0 (not true at all) to 4 (true nearly all of the time). Higher scores indicate higher levels of trait resilience. A previous study demonstrated that the scale has good psychometric properties in both the general population and patient samples (Connor and Davidson, 2003) . The Chinese version of the CD-RISC was first translated and used by Yu and Zhang (2007) and was found to have good internal consistency, convergent validity, and discriminant validity in adolescent samples (Ying et al., 2016 ). Cronbach's α of this scale in the present study was 0.94.
Depression
Adolescents' depressive symptoms were measured using the Center for Epidemiologic Studies Depression Scale for Children (Fendrich et al., 1990) . The CES-DC is a 20-item selfreport measure for the assessment of emotional, cognitive, and behavior-related symptoms of depression. For each item, participants are instructed to assess the frequency of their reactions during the past week. All items are evaluated with 4-point response options (0 = "not at all, " 1 = "a little, " 2 = "some, " 3 = "a lot"). Total possible scores range from 0 to 60, with higher CES-DC scores indicating increased levels of depressive symptoms. The CES-DC has demonstrated good psychometric properties (Barkmann et al., 2008) . The Chinese version of the CES-DC has also been found to have good reliability and construct validity among various Chinese populations (e.g., Li et al., 2010; Ying et al., 2013) . The Cronbach'sα of the scale in the present study was 0.83.
Data Analysis Strategies
Statistical analyses were conducted using SPSS 17.0. Before statistical analyses, we conducted an analysis of missing data in variables, and found that the missing data across all items totaled less than 3.3% of possible responses. To assess whether the data was missing at random (MAR), we conducted analyses for all variables, using Little's Missing Completely at Random (MCAR) test. The analysis revealed that the data were indeed MAR, χ 2 (14) = 18.90, p = 0.169. We used lineal imputations to handle cases of missing data.
Descriptive analyses were conducted for all of the measures administered. We firstly considered gender as the categorical variable and examined the gender differences in main variables. Next, Pearson correlations were calculated between age, trauma severity, fear, resilience, and depression. We then controlled for gender and age in later moderated mediation analysis by according to the results of gender differences and associations between age and main variables. In analyzing moderated mediation, all independent variables were centered on their respective means to reduce multicollinearity between the main effects and interaction terms, and to increase the interpretability of the interaction term coefficients (e.g., Cohen et al., 2013) .
Then, we followed Hayes's (2013) procedures of moderated mediation analysis of Hayes's (2013) Statistical Model 15 (Figure 1) , first examined the moderating effect of resilience on the relationship between trauma severity and depression, and then examined the mediating role of fear in the association between trauma severity and depression. Finally, we assess the moderating effect of resilience on the second stage of the indirect effects (e.g., the relationship between fear and depression). If the effect of the fear on the depression depends on the resilience, then the effect of the trauma severity on the fear should be significant, and that the conditional indirect effect of the trauma severity on the depression via the fear depends on the presence of a certain range of the moderator (e.g., Hayes, 2015) . When results above were identified, moderated mediation would be successfully demonstrated.
We conducted bias-corrected bootstrap tests with a 95% confidence interval to test the significance of the indirect effect of trauma severity on depression via fear. Finally, we used the test of simple slopes to further examine the significance of the interaction effects.
RESULTS
Descriptive Statistics and Correlations among Main Measures
Descriptive statistics and the correlations among the various measures are shown in Table 1 . The mean levels of trauma exposure, fear, resilience, and depression were 3.23 (SD = 5.03), 5.26 (SD = 2.84), 54.24 (SD = 19.11), and 20.77 (SD = 9.99), respectively. Male students' mean level of trauma exposure, fear, resilience, and depression were 3.36 (SD = 5.44), 4.89 (SD = 3.00), 53.51 (SD = 20.51), and 19.54 (SD = 9.83), respectively. Female students' mean level of trauma exposure, fear, resilience, and depression were 3.10 (SD = 4.66), 5.56 (SD = 2.67), 54.91 (SD = 17.84), and 21.71 (SD = 9.98), respectively. The mean levels of fear and depression among female students were also higher than that among male students [t (1424) Fear = −4.37; t(1424) Depression = −3.73, p < 0.001], but there were no significant gender differences in other variables. In addition, though all of the adolescents experienced the earthquake, they experienced it to different degrees. To be specific, 59.3% (n = 798) of them directly saw or indirectly heard about the death, injury, or entrapment of parents, friends, teachers, or others. Furthermore, according to the criterion that 15 is a cutoff indicative of depression (e.g., Weissman et al., 1980) , the prevalence of depression was 62.8% (n = 845) in the present study.
Next, Pearson correlations among the main variables were calculated. These analyses found that age was significantly related to resilience and depression. Additionally, trauma exposure was positively related to fear, resilience, and depression, fear was positively related to resilience, and resilience was negatively associated with depression. Considering the potential overlap between the content of fear and depression, we re-examined the correlations between main variables after omitting one item of depression (e.g., I am scared). The results showed no essential change ( Table 1) .
Moderated Mediation Analysis
Based on the descriptive statistics and correlation results reported above, we controlled for age and gender in following five regression equations. Regression equations 1 and 2 were constructed to examine the effects of trauma exposure on depression and fear. We found that trauma exposure had significant positive effects on both depression and fear. Next, we examined whether resilience moderates the relationship between trauma exposure and depression (equation 3). We found that resilience directly predicted depression, whereas the interaction between trauma exposure and resilience was not significant, indicating that resilience does not moderate the relationship between trauma exposure and depression. In equation 4, fear and trauma exposure significantly predicted depression even in a combined model. Given the results for equations 2 and 4, we can conclude that fear mediates the relationship between trauma exposure and depression. In equation 5, the moderating effect of resilience on the association between fear and depression was evaluated. We found that the interaction between fear and resilience was significant and negative. This finding indicates that resilience does moderate the relationship between fear and depression. In conclusion, our results suggest that fear mediates the relationship between trauma exposure and depression and that resilience moderates the relationship between fear and depression.
In addition, considering the potential overlap between the content of fear and depression, we re-did a moderated mediation analysis following the above procedures after omitting one item of depression. The results also showed no essential change compared with the original results ( Table 2) . Thus, we did not re-do a second bias-corrected bootstrap test and simple slopes analysis anymore.
To further test the significance of the mediation effect, we conducted a bias-corrected bootstrap test with a 95% confidence interval. The results revealed a 95% confidence interval from 0.02 to 0.07, indicating that fear does mediate the relationship between trauma exposure and depression, according to Preacher and Hayes (2008) guidelines. Similarly, we used the test of simple slopes to further examine whether the moderating effect of resilience was significant. We graphed the relationship between fear and depression for participants whose resilience levels were 1 SD above or below the mean (Figure 2) .
For participants 1 SD below the mean for resilience, increased fear was associated with a significant increase in depression (simple slope = 0.80, t = 6.02, p < 0.001). In contrast, for participants 1 SD above the mean for resilience, increased fear was not significantly associated with a change in depression (simple slope = 0.30, t = 1.91, p > 0.05).
DISCUSSION
The present cross-sectional study sought to examine the role of fear and resilience in the association between trauma exposure and depression. Firstly, we assessed the prevalence of depression in this study, and found that the prevalence was 62.8% among adolescents 18 months after the Wenchuan earthquake, higher than that (e.g., 27.6, 40.6, 30.9, 37.5, and 29.8% after 6, 12, 18, 24, and 30 months since earthquake) found in the studies from Fan's team (e.g., Shi et al., 2016; Zhou et al., 2016) . The difference can be attributed to the different participants. Specifically, the adolescents Fan's team investigated were from Equation 1 Equation 2 Equation 3 Equation 4 Equation 5 Variable ( Dujiangyan city, about 20 kms away from the epicenter (e.g., Shi et al., 2016; Zhou et al., 2016) . However, the Wenchuan and Maoxian county, where the adolescents in the current study came from, are the epicenter. Wherein, the adolescents might have severer trauma exposure, and hence experience higher prevalence of depression. In addition, compared with our previous studies, the prevalence of depression 18 months after the Wenchuan earthquake in this study was higher than that 1 year after earthquake (e.g., 42.5%; Ying et al., 2013) , but lower than that 30 months after earthquake (e.g., 69.5%; Lin et al., 2013) . That is, the findings further supported our prior conclusion that the depression of adolescents in Wenchuan and Maoxian county after the Wenchuan earthquake had an increasing trajectory over 30 months (e.g., Wu et al., 2015) . Next, by using series of regression equation, we examined the mediating role of fear and the moderating role of resilience in the association between trauma exposure and depression. Firstly, we found that trauma exposure was positively associated with depression. This is consistent with previous studies (e.g., Goenjian et al., 2009; Ye et al., 2014; Ying et al., 2014) and supports the shattered world assumption (Janoff-Bulman, 2010), which indicates that traumatic experience is a prerequisite for post-traumatic depression.
Furthermore, this study also found that fear mediated the relationship between traumatic exposure and depression, which indicates that traumatic exposure has a positive and indirect association with depression via fear. We posit that trauma causes adolescent survivors to lose their sense of control in the world, producing fear (e.g., Foa et al., 1995) , which may in turn increase mental stress (e.g., Nolen-Hoeksema, 1991) , and lead to negative outcomes such as depression. Additionally, fear of traumatic clues also could lead to conditioned fear reactions (e.g., Jovanovic et al., 2009 ) and elicit general worry about anything related to such traumatic clues, which could in turn result in depression. Moreover, adolescents after earthquake were exposed to the threatening surrounding that would elicit their fear reaction. Fear then limited adolescents' cognitive range (e.g., Farnsworth and Sewell, 2011) , making it difficult for them to distract attention from the negative outcomes following earthquake. Ultimately, adolescents' negative cognition increased and then depression would elevate (e.g., Ciesla and Roberts, 2007; Oei and Kwon, 2007) .
In addition, we found that resilience was negatively associated with depression, likely acting as a protective factor. This is consistent with previous studies that emphasize the adaptive function of resilience in trauma contexts (e.g., Wingo et al., 2010; Ying et al., 2014) . One possible reason is that resilience connotes strength, flexibility, a capacity for mastery, and resumption of normal functioning after trauma (e.g., Richardson, 2002) , and reflects a pattern of competence and self-efficacy (e.g., Agaibi and Wilson, 2005) . These factors could help adolescences to cope positively with negative outcomes due to trauma (e.g., Caffo and Belaise, 2003) .
Nevertheless, we also found a positive relation between trauma exposure and resilience in correlation analysis. This is consistent with Bensimon's (2012) finding on the relation between traumatic events and resilience, and parallels with Collins' (2009) results that showing the positive relation between life events and resilience. Traumatic event can elicit individuals' cognitive disequilibrium by challenging their stable cognitive system, and in such way their cognitive process or reconfiguration will be activated (e.g., Janoff-Bulman, 2010). During the process of reconstruction, traumatized individuals will experience more resilience (e.g., Walsh, 2007; Bensimon, 2012) . In addition, fear was also found to be positively associated with resilience in correlation analysis. It is well suggested that individuals with high level of resilience have greater sense of mastery (e.g., Richardson, 2002) , however, when exposed to a massive traumatic event, their sense of mastery may encounter more serious challenge, which will lead to a severer loss of actual control on the post-traumatic world and thus they experience more fear. As Charney (2004) suggested, resilient people are not fearless but are willing and able to approach a fear-inducing situation despite the presence of subjective fear.
Inconsistent with previous studies (e.g., Campbell-Sills et al., 2006; Wingo et al., 2010) , we did not find a moderating role of resilience in the relationship between traumatic exposure and depression. This inconsistency could be attributed to participant differences. The participants of previous studies were adults (e.g., Campbell-Sills et al., 2006; Wingo et al., 2010) , but the participants of this study were adolescents who have relatively fewer cognitive capacities compared with adults. This reduced capacity could limit adolescents in terms of understanding the meaning of trauma (e.g., Dai et al., 2014) , thereby diminishing the protective effects of resilience, even though individuals with higher resilience may be more likely to consider the trauma in a positive light (e.g., Wilson, 1995) . Consistent with our hypotheses and the study of Ying et al. (2014) , our findings indicate that resilience moderates the relationship between fear and depression, and further suggest that resilience buffers the effect of fear on depression. Based on the work of Block and Kremen (1996) , we posit that resilient adolescents have effective emotion regulation skills that serve to reduce the effect of fear on depression. Additionally, resilient individuals may be more optimistic compared to individuals with less resilience (e.g., Catalano et al., 2011) , such that the effect of fear on depression may be reduced. In addition, traumatized people with high resilience tend to develop a closer bond with a group, to place a higher value on altruism, and to have a greater capacity to tolerate fear and to perform in the same efficiency (e.g., Bell, 2001) . Therefore, resilient people are more willing and able to approach a fear-inducing situation despite the presence of subjective fear, and can function effectively at the same time (e.g., Charney, 2004) , thus buffering the effect of fear on depression.
Several design and measurement limitations must be acknowledged. First, due to the attrition of participants between measurements, the sample may be somewhat selective. Second, although the correlations and regression coefficients were statistically significant and consistent with our hypotheses, the effect sizes were not particularly large. Moreover, except for gender and age, this study did not take other socio-demographic characteristics (e.g., socioeconomic status, parental education, etc.) into consideration. In addition, this study's cross-sectional design means that our findings do not indicate causality or a temporal sequence.
Notwithstanding these limitations, the current study is of importance first and foremost because, to the best of our knowledge, it is of the first to examine factors affecting adolescents' depression after disaster from the perspective of fear and resilience. The findings further support shattered world assumption theory, and indicate that trauma severity might be the primary risk factor, with fear-related processing leading to depression after trauma. Additionally, the results also indicated that resilience has an adaptive function for traumatized adolescents. Taken together, these findings contribute to extant knowledge concerning the relationship between traumatic exposure and depression.
From a clinical perspective, our results suggest that clinical efforts should focus on decreasing fear. Then, repeatedly exposing a client for prolonged periods to a feared object or traumatic clues in the company of a supportive therapist (e.g., Davis et al., 2006) , which can make adolescents habituate to these cues, and thus reduce the fear response (e.g., Hofmann, 2008) , which in turn can lead to less depression. Additionally, it is also important for school psychologists to promote resilience, and to encourage the development of factors associated with greater resilience in highrisk children (e.g., Velleman and Templeton, 2007) . For example, teachers can provide adolescents with more supports and help them to improve self-esteem and self-efficacy, and these in turn can lead to more resilience (e.g., Dumont and Provost, 1999; Veselska et al., 2009 ).
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